SUMMARY The frequency of gallstone disease was studied in a group of 82 subjects (69 females and 13 males; mean ages 55*0 and 52-3 years, respectively) with verified hypercalcaemia (VHC) detected in a health screening in the Stockholm area. All non-cholecystectomised subjects were examined with a peroral cholecystography. Causes of hypercalcaemia other than primary hyperparathyroidism (PHPT) had been excluded as far as possible. Sixty-two patients had been operated upon and all but two males were found to have parathyroid adenomas. The patients were compared with a series of 82 normocalcaemic age-and sex-matched subjects, selected from the health screening register. The patients with VHC and/or PHPT had about the same frequency of gallstone disease as the controls. The results are at variance with those of other investigators who have reported that PHPT is associated with an abnormally high frequency of gallstone disease. Possible explanations of the discrepancy in results is discussed.
The development of gallstones in man has been ascribed to a variety of aetiological factors and several diseases have been associated with an increased prevalence of complaints involving gallstones (cholelithiasis, cholecystitis, cholecystectomy). Clinical studies (Robertson, 1945; Friedman et al., 1966) and necropsy series (Sternby, 1968; Zahor et al., 1974) have demonstrated that the prevalence of cholelithiasis increases with age and that it is higher in women than in men. Overweight, parity, hypertriglyceridaemia, and diabetes mellitus have been associated with an increased prevalence (Lieber, 1952; van der Linden, 1961; Friedman et al., 1966; Wheeler et al., 1970; Sturdevant et al., 1973; Zahor et al., 1974; Einarsson et al., 1975) . Recently it has been suggested that cholelithiasis is a common complication of primary hyperparathyroidism (PHPT) (Cope, 1960; Selle and Altemeier, 1972; Brtinner and Rothmund, 1973; Funk et al., 1974; Werner et al., 1974) . The present study was undertaken to further clarify the association between hypercalcaemia (HC), hyperparathyroidism, and cholelithiasis.
The frequency of gallstone disease was determined in a group of subjects with HC and PHPT, detected Received for publication 30 November 1976 in a health screening, and compared with that of a normocalcaemic age-and sex-matched control group.
Methods
A medical screening is regularly offered to employees of the Stockholm City and County Council. From mid-1971 to mid-1973,15 903 person were examined at such health check-ups; 178 of them had a single serum calcium registration >1 1-I mg/100 ml in a routine screening undertaken with an Auto-Chemist apparatus. The 178 individuals were invited to take part in a further follow-up at Serafimerlasarettet in Stockholm. Of this group, 95 subjects were found to have verified hypercalcaemia (VHC, defined as at least two out of three consecutive serum calcium recordings equivalent to > 2-64 mmol/l, measured by atomic absorption spectrophotometry). In 82 of these subjects (69 females and 13 males), causes of hypercalcaemic conditions other than PHPT were excluded as far as possible. For further details cf. Christensson et al. (1976a) .
To date 50 females and 12 males have been subjected to neckexploration,and parathyroid adenomata (usually single, dominated by chief cells) were revealed in all but two, both males (Christensson et 543 al., 1976b) . The extirpation of adenomata was followed in all instances by disappearance of VHC. Although PHPT has not been verified surgically in 20 subjects, it is probably present in most of them. Clinical data on the patients are given in Table 1 .
The 82 patients with VHC were matched with normocalcaemic control cases selected from the health screening register. Each control had to be of the same sex and born during the same year and month as the corresponding observation subject. The system permitted a comparative study according to matched, paired samples (cf. MacMahon and Pugh, 1970) . Data are presented as mean ± SEM ( Table 1) .
The observation and control subjects who had not undergone cholecystectomy were investigated by oral cholecystography, performed at various hospitals within the Stockholm area. Subjects admitted for cholecystography were asked to ingest six 0-5 g tablets of iopanoic acid (Telepaque) on two consecutive days. The radiographs were taken in the morning of the third day with the subject in a fasting state.
Results Table 2 summarises the results. None of the males in either the observation or the control group suffered from gallstone disease. Two of the females with VHC had undergone cholecystectomy and six had gallstones, revealed by oral cholecystography, giving a total of eight females (12%) with gallstone disease. The control group appeared to have about the same frequency of gallstone disease as the observation group. This also applied when only the patients with surgically verified PHPT were compared with their controls.
Discussion
The prevalence of cholelithiasis has been studied in two Swedish population-related necropsy series from the city of Malmo in the south of Sweden (Sternby, 1968; Zahor et al., 1974) . The report of Sternby (1968) covered 87 % of all subjects aged 10 years and above who died in the period April 1961 to March 1962. The second study dealt with 85 % of the residents over 10 years of age who died 1963-66. The frequency of subjects who had undergone cholecystectomy was 3-4% among the males and 6-10% among the females. Corresponding figures for the prevalence of gallbladder disease were 27-29% and 52-55%, which illustrates the danger of drawing conclusions about the occurrence of cholelithiasis from data based on the prevalence of cholecystectomy. In our control group none of the males had gallstone disease. Among the females, 3% had undergone cholecystectomy and another 10% had gallstones. The relatively low frequency of gallstone disease in the control group may be due to the rather small number of subjects included in the investigation. This explanation is supported by the fact that about 6% and 10% of the 5356 males and 10 547 females respectively included in the health screening had a history of cholecystectomy (Christensson and Einarsson, unpublished observation) and these figures are in good agreement with those obtained in the necropsy series.
As mentioned in the introduction, several studies have indicated that patients with PHPT have a high frequency of gallstone disease. Thus, Selle and Altemeier (1972) reported that 14 out of 75 patients with hyperparathyroidism had undergone cholecystectomy and five more patients had a known gallstone disease, giving a frequency of gallstone disease of about 25 %. Brunner and Rothmund (1973) showed that eight of 23 patients with PHPT had gallstone disease. Of the 129 patients operated upon for adenomata in the parathyroid glands presented by Werner et al. (1974) , 30 had undergone cholecystectomy and three more had radiographically proven gallstones. Funk et al. (1974) investigated 48 patients operated upon for hyperparathyroidism and found that 27 % had gallstone disease. In the present study, 12% of the females and none of the males with surgically verified PHPT and/or VHC had gallstone disease. The prevalence of cholelithiasis in the observation groups did not differ from that in the control groups. Accordingly, our results lend no support to the suggestion that cholelithiasis is a common clinical manifestation of PHPT.
The discrepancy between our results and those of other investigators may have several explanations. The present study covered subjects with HC detected accidentally in a health screening, whereas other reports have dealt with the frequency of gallstone disease among patients operated upon for PHPTthat is, a selected group of hospitalised patients. Nephrolithiasis and skeletal derangements are manifestations which are usually taken as evidence for PHPT of long duration (Keating, 1961; Hellstrom and Ivemark, 1962; Ohlsson, 1975) . In the studies cited above, about 60-80% of the patients with PHPT also had a history of renal calculi and 15-40 % suffered from some kind of skeletal derangement. Corresponding figures in our study were about 30% and 20%, respectively. It must therefore be underlined that our study probably covered patients with PHPT of shorter duration and/or less severity compared with those in other comparable studies. Funk et al. (1974) showed that the level of serum calcium was about the same in PHPT patients with and without gallstone disease. This is in agreement with our results, indicating that the serum calcium level is probably of minor importance for the development of gallstones. 
